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(57) Abstract: An optical signal receiver and an optical signal receiving apparatus using a low-distortion FM demodulator circuit 
and an optical signal transmitting system using the optical signal receiver. The optical signal receiver for receiving and frequency 
demodulating an optical signal, comprising an optical branching circuit (13) for bifurcating an input optical signal; an optical delay 
line (15) for delaying one of the bifurcated optical signals; a first optoelectronic transducer circuit (17) for transducing the optical 
signal from the optical delay line to a first electric signal; a second optoelectronic transducer circuit (19) for transducing the other of 
the bifurcated optical signals to a second electric signal; rectangular waveform shaping means (21,23,25) for receiving both the first 
electric signal from the first optoelectronic transducer circuit and the second electric signal from the second optoelectronic transducer 
circuit to output a single rectangular waveform signal; and a smoothing circuit (12) for smoothing the rectangular waveform signal 
from the rectangular waveform shaping means. 
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o5frb<D2^<Dnnm&<Doib(Dmft<DmHmttmmAt}bu ytm&wmm^ 
io6{z&\,yxmmmo2<D*^vTytm*m\,^xmfem.mm^%b,m&mffim$ 

, Ffmld2=fo2-( 5 f/2) -sin(2 it -fs-t) (4) 

ff §15106, \07(D^r^T%UbVX\t-DFB-UD (Distributed Feed-Back Las 
er Diode, 5»J§ Mm^m^-^) ^mT^b^X^ 
[0012] 3feM^^M^106^J:lJ«107^^(7)ffi^«^Ml02-e'a'^$tl,, 3tl^$t 
m02X&m&ftfc2^<Dftmmm&fcm03X^Tv^>femftZ o 



WO 2005/027380 




PCT/JP2004/012847 



^tmm^^xmztizmomktezmnm^x&z, gp*,, 

f=fol-fo2+ 5f-sin(2 7c -fs-t) (5) 

ktto <au (5)^;Tii, mmm ^mm.ms(Dm ^tvx\,^ 0 ^x% ytmmm 

[ooi3] -mz.DFB-Lr>te&Ammx&m-fz>^kK£V)^ ^(Dytmmm^mAmm^ 
^xwGUz(Dmxm.Wi-r^>(Dx\ m&wtm& 5 f^L-c^ mGnz<Dm^m^t^ 

immzmmx%z> 0 

coon] ^<DFM-mm&ttimm^zm<DFM~ffimwkiEi&x&'DX, mmmmm 

[0015] FM-^mTOSl^te, g|2A^«5^ 

«iE$lJ^^lll^c*5V^TJl^mfo^^^^i:LTjg^^»i-Si > ft 

fv=fo+ 6 f 'sinter -fs«t) (6) 
[0016] #(jx.tt\ ^90MHz/5^^750MHzOMI^i|ig^Jl^^f'J#fi$tt7^#^^ 

&x%z> 0 

[0017] w(DFM-ig^m^tvljSffl-r§ftfecDFM-^^miEli^TSboT, 2oOljE$iJ 



WO 2005/027380 




PCT/JP2004/012847 



[0018] FM— jS^UlIlIB81-ett, m2AiZ^£otefflfelfcftm&m£tltz.\W&i$-%& 
fvl=fol+ (Sf/2) -sin (2te -fs-t) (7) 

tw, tpw«««cfi=foi, m&mm& s i/2<Dmm.mmmm^mhfh^ 0 

, 6 f/2tf>£3\ 

fv2 = fo2-(6f/2)-sin(2 7c -fs-t) (8) 

[0019] m/£$)J^^Jg^ll2^«t7j«ii4^^(Offl^^^— ll5T*^^i/U ^=¥17" 
^raj^^mfolt^rajl^fo2^^^#bV^jl^©«^f^Miii$^n- 

7x>¥-mik£titcmmm-%-i^ mmmtfitm (7) mm (8) =sn? 

f=fol-fo2+ 6f-sin(2 7c -fs-t) (9) 

i-«t5*, 4 3 ^ii^fi=foi-fo2^GHzT\ mwmm s i<omm<mmz*i 
t£n%ms§r&&2>zb&x°%z> 0 

[0020] ^90MHz/5^^750MHzcDjl^^:i|is}cjl^i5c^-fiJ#a$ttrt#^^V 



WO 2005/027380 




PCT/JP2004/012847 



[0021] g ftiUhRflftL-C :/y^V*h— > 3 >-[H]^S&ib;ftT 

<^«^^i- 0 E7^-r3feff ^^v-^Ad, ^y^V^h— ^3^0^86, FM 

-r s 0 ^y^^h— >3>mB&86©m^f^ FM-^&tiij&si-eji&m^fa^ 

[0023] ^v^xb—isa^m&conj&M&mizLTjsi-o ms^^-f^vf^v—i/Bi/m 
me>\n:, mm'Mm^it, mmni22t, 3s*#&iih»i23^ ig«gfa^i24 
3iMMS§pi25^, mwi&fmi2Qh*ffik.z> 0 mA&fmi2i\z.xtiut&<? 

*vt\ ^*I^$P124i:3l^^i25T^tI«b3lM^S$tt5c #gfl£*Wbff 



WO 2005/027380 




PCT/JP2004/012847 



[0024] m&mmm&ttkL>x^ msmik&ttt>**>z 0 mt^mmsoK 

-i^\3Ab^mk^> 0 

[0025] FMmfHUS&92F^T«, A*i$frtzMmm^%'m s ikU, y^y*-i#i|>sS|3l31 

m z fdrtmm£tLXfrbAND?-hl33<DAfit%^KAfi£thZ> 0 w(7)AND</ — h 
1330ffi^;eSnwN°;^,i^i34*;Lj;9¥m£^ 

[0026] ^<Dx.ot^^>^;vmmt^(D^m\z\^x>^wm^n^o ^#fp^^2 

(3, CNR(Carrier-to-Noise Ratio) f^42dB^± > CSO (Composite Second 
-Order Distortion) £CTB (Composite Triple Beat) te-54dBW~B£g&^;£ 

[0027] L#>U ^^^FM^MlElgS-e^, ii^^i^ffi-rSaiMlll32^M5«<D^ 

&*Bt>-f^J;oTCSC\ CTB;5^fcih5::^£&6 0 

[0028] ^(DFM-^m^^M V ^c^f -^-^f ^-CfiCSOiCTBfi, -54dB^-f 

#rF^cmi : 0 #H#fF2700622-5§-<k$g 
WP?Xffi2: 0^ffl#ff3371355^$g 
#f*F;££fc3: 5^:|1#IS2002-141750-^-^^ 



WO 2005/027380 




PCT/JP2004/012847 



ftftftJCffil : ITU-Tff2pJ. 185 TTransmission Equipment for transferrin 
g multi— channel televison signals over optical access networks by 
FM conversionj, ITU-T 

If #ilHf ^#f&;£l&B N Vol. J83-B, No. 7, pp. 948-959, 2000^7^ 
##fr^C^3 : ryNV^bFM-4S^m^iiT^o^3feCATV^ga^^;j 
m^1t$6iiff ^^^# > B-603, 1991 

[0029] ^^FM^IsIl^^fflbTV^il^(Dffi/^^MM^tr^#«C^fiH 

o 

[0030] z<D£??£ g ft£Mc-?-<5fc#)^ *m?zmiz, ytmtt&m \^xmm%mm-rz> 

[0031] #Ml<Z>3g0J^ ftff #Sr^f§ LTMI^^fS-r53feff #Sft iltfcot, A 
<^f#£2#tf£1-3^#il£[I]i&, 2^d$$tLfc^f-^(D-^-?:3i®$^-5^;3lM 
, 2^iJi$nfc^f#om^^)fe{f^^-(D«Mff#^^mi-'5m-(D^«^ 



WO 2005/027380 



9 



PCT/JP2004/012847 



[oo32] ^mm^mwiz, FM-m^^^m^^tcytm^mm^^x^x, fm 

[0033] ^mcDKm^mm, tftm^mmmR^m^m^T^n, mmm^ 
^yr^<^u-^m^m^m^mmvtc^mmm^mm^^kizxK>,m 

[0034] tsbi^ m>-r ^m^m^k^x^ti\^s mmt ^<D^m &w&fa±&itz>z. 
k&^miz.tez> 0 

[0035] [Mum, FM-ft^tt*m^zM*<DMt ^mmiSLumt 
7"j*<Dmj&&mw'tz>mxhz> 0 

[Ei2A]iii2A« > ytm^mmRumt^temi/^TMz&tfm^^wuz 
Mmi-&mxhz> 0 

[02B]ni2B«, ^m^mmBL^m^m^^^c^m^^wu^m 
mi-%mxhz> 0 

[E!2C]EI2C« > ftm^immRVtytim^tem^TJ*tz&tfm^^?h^% 

ra3]m3«, ^tmm^mnkytmmmmumm^m^^cFM-^mmmmcD 



WO 2005/027380 




PCT/JP2004/012847 



mx&z> 0 

o 

So 

[mi6]mi6{i, niso3gi!83©3tefi*s^ai©i((i^Bi-e*>5o 

[021]|H21«, ^Jfe0^fl|6©3tf& ^S^^A^&VvC, y</^itl^tcW^ 



WO 2005/027380 



11 



PCT7JP2004/012847 



[oo36] kt, mm^mvx^m<Dmm(Dwm{c^^xmm-r^o 

[0037] (HiOfil) 

^mmmmn, ytmmm^mmvxmm^-r^ytm ^mmx&% 0 mio 
a, ytmmmmit, yt^mm3t s ytmmm5t, m-<Dftm^mmm7t 

[0038] mio^mi^x^mm(DMm(Dytm %-&mm<Dm&&mw-rzo mio^-tyt 
m^mmiote, mmmmm^ti^tm^^mvxmm^mm-r&mm^-r 
z>o %\t^mm(D^mmt^:<DWimz.^^xmm-ir^ 0 ytm%&im$&i laAti-f 

m\E}&&m v >sr t&x%z> 0 mttt%m~(DytnMwmn 1 73*. 

ytm^mm, yt#m®&i3KLAtiL,xt>&\,\ 

[0039] #^S[I]iSmTitt§$tLfc^lf^ 

[0040] 2fr&£tit£?fcm^<D—xfcytmMMi5xmmttbtiti& > n—<Dytn&& 
So ft&mMi5bftfr&\mm3k%-mzffij$,-rz>~t&x%z> a m-<vytm 



WO 2005/027380 




PCT/JP2004/012847 



ms§23^w^-r§ 0 n-<Dftm&mmm7te&Tfimr.<Dytm&&®&i9kL,x, 

[0041] <D«telJ|IIf&21:|8,fctf#-<B^ 

[0042] ^— 0«SUIllK21^J;tJ«^-ot^iJ[mK23d^O«^Cf&-^-W:, ifta|j»(Hli^25 

•So 

[0043] Bll0fc*3ft5(M), (N) % (PK (Qh (R)O#^tC*5tt*fl|-g-«^011^-t- 
o HIllO(M), (N), (Ph (Q), (R)f4|giO©(M), (N), (P), (Q) , (R) (D&M. 

[0044] »-©3t««*isii&i7^A^*n«3tf&*(0ii (M))f*, m=.<Dytmmmm 
m9^A^ti^ytm^r(mii(N))iatm^x^tmmmi5Kx^xmm z tdtt 
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[0054] ^-^m^mms&i7-A^$^^f^(Eii4(M)){i, %h-<D%nmwm 
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5§M£*LTV^ 0 014(M), (N)tcfctt5-/£«&&tt: % 3fc«gift&ft,fc«K:#-© 
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Vout=VoX (T/2 + t )/T 
=VoX (1/2+ t /T) 
=VoX(l/2+T-f) (11) 
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—<Dv^y**-mmm&4ik, M-<Dftm&vmtoi9t, m-<D»^y?-mm®& 

[0058] mi6*&m^x*mm<Di&n<Dftm^mm(Dffi&&wLw-tz>o mie^-ryt 
iB^mmion, m&mmm^titc^m^^mvxmmmmm^mm^'r 
5 0 ftit^mmcD&mmb^mmz^^xwim-r&o ytm^m&unAjj-t 
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C0060] 2^^titc^m-^(D—^nytmmmi5xmm^btitcm, m—^tftrnM^ 
$tiz> 0 ytmmmisbvxn^ ^T^y<xi-i^—rmtftm^.^m^^^t^x 

\z!&mz.}&zxnms ^mm^x, ^n^tim-w^yf—m^mmis mr. 

9>i?x?f£t*(Dftmm&m^&mmi-&^bmx%z> 0 ^mmcDmrn^ytmrnmn 
> nnm^xcommm^x^mm^x^tL^w^^ib. mm^x&m* 

[0061] ^ ^^^y^^M^&\^^41^XXJ^^(DV^y^—^^U^^42ii~i^^.^c : ^^^ 

m— (D^^—mmm^\^xim~(DV%y^~m^^2Kix^x^ ^ti^en 
[0062] m— cov^y?— m<m\mm4ite£T$m—(Dv^y?~ m^^}^42^h<Dm^.it^ 
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[0064] O5t««i(l0ISi7^A*$ixS3tf&#(Bli7(M))tt, H-c«m«lH] 
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